SUMMARY Cyclosporin A given to rabbits intramuscularly in a dose of 25 mg/kg/day for up to 28 days after corneal transfer results in a marked prolongation in the survival of penetrating corneal grafts compared to that in an untreated control group. Cyclosporin A 1 % drops did not prolong survival of the corneal graft, but this may be related to the need for skin transfer 14 days after corneal transfer to ensure rejection, and supports the idea that the drug plays an immunosuppressive role at the time and place of sensitisation.
The fungal metabolite, cyclosporin A, which has potent antilymphocytic activity and little toxicity in mice, rats, rabbits, dogs, and pigs, has been shown to prolong survival of a wide range of allografts in animals and man.' It offers an outstanding prospect for effective suppression of the allograft response, a major obstacle to progress in transplantation surgery.
Advances in microsurgery and increasing awareness of the role of the endothelium and the importance of its preservation have highlighted rejection as the major obstacle to successful corneal transplantation. Allografts in vascularised corneas are associated with much higher rates of rejection than those in avascular corneas.2 The prognosis for corneal grafts correlates also with immunological parameters such as the degree of histocompatability2 and the presence of cytotoxic antibodies prior to surgery.3 Tissue matching, although useful in high risk patients, is not a practical solution to the problem at present. The future of corneal grafting in high-risk patients is related to the development of effective immunosuppression without the complications of conventional regimens.
The behaviour of allografts varies considerably with different tissues and from species to species. It is necessary to examine a prospective immunosuppressive treatment in precisely the situation for which it is intended. The purpose of this study has been to examine the effect of cyclosporin A on the survival of corneal grafts. Penetrating corneal grafts in rabbits provide the opportunity for preliminary investigations.
In contrast to skin and other allografts, in which the mean survival time is short and reproducible, grafts performed into healthy avascular corneas enjoy prolonged survival, and only a very small percentage undergo graft rejection. To ensure rejection of corneal allografts in rabbits, it is necessary to induce vascularisation of the graft and transfer skin to ensure sensitisation.
Materials and methods
The experiments involved the transfer of corneas between rabbits from different breeding stock, followed by exchange of skin grafts between the same pairs 14 days later.
ANIMALS
Pairs of outbred Dutch rabbits (weight 1-2 kg) from 2 different sources (Hyline and Gareside) were used to ensure grafts were exchanged between unrelated animals. OPERATIVE PROCEDURE Corneal transfer. 6 mm penetrating grafts were exchanged between pairs.
After induction of anaesthesia full mydriasis was obtained with phenylephrine 10% and atropine 1%. In addition each rabbit received 5000 units of 148 heparin intravenously to prevent aqueous clotting during the operation. The eyelashes were cut and superior and inferior rectus sutures inserted to improve corneal exposure and stabilise the globe. 6 mm discs were trephined, the excision of the disc being completed with corneal scissors. The exchanged discs were fixed with 4 stay sutures of 10/0 monofilament nylon and a continuous 10/0 monofilament nylon suture was inserted. The stay sutures were removed before tightening the continuous suture, the knot of which was left exposed to stimulate vascularisation. The anterior chamber reformed spontaneously, but if any synechiae to the interface were present air was injected via a limbal paracentesis.
Corneal sutures were removed on day 14 at the slit-lamp under topical anaesthesia.
Skin transfer. Circular full-thickness skin grafts of 12 mm diameter were exchanged between pairs 14 days after the corneal graft. Only rabbits with corneal grafts which were clear and uncomplicated received skin grafts and were included in the study. Each graft was soaked in penicillin/streptomycin solution before being sutured in place with eight interrupted 7/0 silk sutures and then covered with an antibiotic spray. viability were recorded. The time to rejection was taken as the time from skin grafting to the point at which 50% of the previously viable epithelium was necrosed (Fig. 2) .
TREATMENT Animals were allocated to 1 of 5 treatment groups; 1 was a control group, 3 received intramuscular cyclosporin A, and 1 received cyclosporin A in drop form. The details of the treatment schedules are displayed in Table 1 . Animals receiving intramuscular cyclosporin A were given 25 mg/kg per 
Results
The results are displayed in Figs. 3-7.
GROUP I All the animals in the control group rejected their grafts promptly. No corneal rejection was observed prior to skin transfer, but 50% were rejected within 3 weeks of skin transfer, that is, 5 weeks after corneal surgery. One cornea survived 10 weeks after corneal transfer before being rejected, but this was in an eye which had failed to vascularise. Skin rejection in this control group occurred early. More than 50% were rejected within a week of skin transfer, and all rabbits rejected skin within 2 weeks.
GROUP II Animals treated with cyclosporin A 25 mg/kg per day intramuscularly for 28 days from the time of corneal grafting showed prolonged graft survival. The extent of this prolongation of corneal survival compared to the control group is set out in Fig. 3 , and the prolonged survival of skin grafts is displayed in Fig. 4 .
Corneal graft survival was prolonged to the extent that 50% of grafts remained clear 14 weeks after corneal transfer, and 1 graft survived indefinitely. Skin graft survival was also prolonged with 50% of grafts surviving 3 weeks after skin transfer, with I graft surviving indefinitely. Topical cyclosporin A 1 -0% eye drops given 5 times a day for 28 days from the day of corneal transfer did not influence the survival of corneal grafts (Fig. 7) . Parenteral cyclosporin A markedly prolongs the survival of corneal grafts in rabbits. These experiments demonstrate several features of this drug, in particular the way in which allograft survival is increased after only short-term therapy and the way in which a proportion of grafts remain unrejected for a very long time.
The results are in accord with those of other workers using different animals and grafting a wide range of tissues. Survival of bone marrow, kidney, liver, and heart grafts in rats, rabbits, pigs, and dogs as well as heart grafts in nonhuman primates4-12 have been markedly prolonged 
